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^ttofflaattjcsiWE*^? i Dwaisojsifttt 
titcmM<D, taiavy^>yjgift»cc-ot»r©— **p*s 

«^ £ £ J: ^ ttMffll^ 7 M - £ iftMt-r *Ci%«f* 
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ffg6W. ffil5*7=JHii4M^4©v^5 L >^©fcto 

tt^wweauc «fc-»rB, p 1 w»*> 1 - p DW»**a 

£t?*3»£<>*>S©r. P I DW»flU6tB5e*K7tt: 

j:-DraatcP i Dwaia®«3S«:»3eLr*>iii>. 

git»#& 4 tc J: rs+» S tifcMfllWSUWiftewSS^ 
JB«E»**RI«aB5£#S6«:J:or»3eL.fcffla 
gt«*W$. P I DWWtJHBS*®7"Cl9!S3titeP 

I D3fU®!ii©tiSjtK:«~X>-C. P I DWfffliKSt^ias 
t*» — i«fEj*Mlfcft 4*©*I$5*f ; ;l'{3iM3&K:-? y ^> 

y^ttSi^tc^TaifP i D«wy^>*tt#L'. 
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S-r«>/ces!)©*>©-r'*2.. IftttiS^tt. ->;iU->3 
>«1»k:J:4^IHB:S» HifiEttl6SftKtH^*l5H OK 

[0013]i2(JPI DSUfPiari+T 'J XA©iiitn 

2*flit>r^se»w»»*s8W-rs 2# 

l>tSSf4 (Xf ^F4#I) . a/c. P I DSUSP 
«^!BS*S7 tlUTP I Dmwm<DffiB.ZWcmTZ 
Uf^ - F50.i) „ i^t^-c. fS5£S*-i/cP I D*iJW 
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aftfittesf 1 - j'*H«a»i£si+»#a4 k j: 

^ (Xf?7'F 1 0#flg) . C©f-i!Ki-3?. P I 
D$iJSOI3:lt^l38(c<toTP 1 DWBiy-r^^ltJIfr* 
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F 1 2#BB) . tmZWfit 2> (Xt-vVF 1 3# 
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SStfHK^jl/* L. ( s) if /cfc'U s(*^7"-5 

ae-t^eiirasfe^L. <s> <t-rs. fflflHef^uL 

. (s) «, P (s) fCfctLTH. ftlJSPffiSft-^H, fWSO* 
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-i<«eaBg^L. (s)=p(s>c. (s) iit* 

-jJSejtBB»-C*4 4L-CBHft-*-**J. ?£ft<W8HIC 
. ( s ) *ffl«*^i I, *T»P 1 DSOWBSrC. 
<s) Kv»*>^3#4^(coivcfc^©IM&«ba 

^<yh«©*»c*s**3*< c£#-c*-a. sr. p 
<s),l„ <s) {cwrsfl^i-tti-tn 

[0015] 

■ [tti ] 



-L r (<o) + j L ! (ci>) 



(1) 



CCTP r (co) , P' (co) BP (jco) ©^iftSIJ. 38, , f« *«<rJtW. Sfck TSkfttf 4 
fEKSPfc&^U L r (co) . L' (at) BL. (j ( 2 ) sST^toSiiS. 

a>) ©X&Slk «8»*««*ST. [0017] 
[0016] — P I DfHflPSC < s ) {4. f , , f *20 [«2 ] 



'itii. iX© 



C (8) -f. 



i 



+ f 



8 + 1 



(2) 



fctcL. T„ tti£<K»»®yt8i>©NfS«fC*»3. T a = ★[00 18] C©<b*P I (s) ©JUi£$!co 

o<b-rn«^&8S»itt*. p i *iigp-*>i - p ccw-ratsstt^© (3 ) stK:«fcoTj£s>£;h.&. 

DflJffl&£#©P 1 Df»t*J£*ffll>fcJ«£(CO(,:>-C [0019] 

C ( j co) = [ f „ + a, (co) f „ ] v 

+ j [ a, (co) f , + a, (co) f „ ] (3) 

tef£U * Ctt3 ] 

[0 020 ] i* 

2 , 



A T . CO 

Ojtw) 



1 + (r d w) 



4_ _ _ A 



, a, (to) ■= - 

co 4 1+ (t j w)^ 



C4) 



< 1) 5££ (3) 5£*JH,»TP < j co) • C ♦ [0 02 1 ] 
( j co) itm-Tht. (5) SCitt*. #40 [$S4 ] 

P (Jw) • C ( j to) 

- t pI f p ~ pl fl 2 f i + (pf a l " pl a 3> f d ] 
+ j [P 1 f p +P r qfj fj + (P r a 3 +P 1 a x ) f d ] 

tm^-f^L. (jco) (=L r (co)+jL ^-C*4) . [BJffitCP ( j co) • C ( j co) bimtm 

• (co) ) *ifyy*m»-c nrfwrsi. l„ ( j«) tp < jaO • c < j 

L, (jco)=[L r (co) , L« (co)] 1 co)©^J' ( co) 14. ^© ( 6 ) j£-eg|:b ;* *a£. 

ia^b (fcfc'U. T!«t?iJ. h JU©?ES?r*-riE 50 [002 2 ] 
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J' (tu) - 



P r (w) -P^w) o 2 (u») F r («) a^w) -P^w) a 8 (w) 
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W (to) 



L r (co)~ l 
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L (to) . 
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P r (6i) flgUO 



(8) 



CCt, ffllE-tr^KO^a^^-^JljSSa***!). PI 
D(W«£©— » f->^3-l*4JliS»» 

©<!& n * v * ?■ > ymmm%js.m3. 5 &c <t o r *bs s 

htl>4i«. .tot, CCfttP (ju), L 
. ( j o) ©jaSSSBtlESf 1 -* 4L.tr. ~o>. ©N 

J= (b-Ax) T 
1 ,. 



30* r d B. f£lt^^-£ia^#K9£J:-3-cfg5£;*nT 
t^i-T-S. C©4£. L„ ( ju) iP (ju) C 

( j co> ©£jg?fiiacr£©s*tt*isgw (o>) j ' 

(co) ©-Ms*P£i¥fflM&J 4 l/t^S©J:^cab 

"To 

[0025] 
[&8] 



(b-Ax) 



C2A J A) x-2b i Ax + b 
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/c/cU x= [f. . f, . t t ] T A. bti [002 6 ] 
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P r (6> 1 ) -P , ( < u 1 )« 2 (w 1 ) V T la i ya l ia ] )-V l (a l )a s (o> l } 

P 1 ^) P'^a^wj) P^w^o^wp + p'^ajCw^ 
P 1 ^) V'iuja^ttf P 1 («j J >« 1 <u„) + P r <» li )« J <« 1| > 
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[1. 1] T 



CCt, Alt? )l> ; 5>t>X-<!b2>tm , fe-?Z>. C©£#. *£. 

A T A«iE3©f?iJi*-2)0"C, J 6P 1 D*IJ [002 7 ] 

[ f „ • , f , ' . f„ " ] T = (A T A) - 1 A T b - (10) 

[^Affl*^{c*tr s#m$p i D*ufflisosBt^i£] c o o 2 8 ] 



P (s) 



P u (.) P w (8) 

L P 21 (b) P 22 <b) 



ai) 



«a*f;H*— jEfeitMlklffUi U #© ( 1 ★ [ 0 0 2 9 ] 

2) SC©«t^icato3*ia4>©<b-rS. *40 [fill] 



L ll (s) L 12 Cs) 
L 21 <«> L 22 Cs) 



(12) 



L„ ( s ) tJ. S 1 SO (Single Input Single Outpu 
t) RANCH- WIW^H, MffiKC^oT^S) 

P (s). L. ( s )©)!&#! ca (C MTS 



[0030] 
[ftl 2] 



(8) 



13 



P ( j -P r (w) + j P ! (a>) . L( j o>) -L r {w) + j L l (aO 
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(IS) 



21 



P[ 2 <«> 



p„, (*>) PL (*>) 



22 



pi, (*>) p* (*>) 



21 



22 



L r (w) 



Mi 


(w) 


I 2 
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"■Ji 


(«) 


L 22 


(«) 





L[ x (w) Lj 2 (o>) 



L 21 (ft ° L 22 (W) 



ccr. ^NT*P 1 DWIWSC (s) Oitr. j ?Ul&5> XTSi. C„ ( s ) tt&© ( 1 4 ) sSUCfc-a-CftfoSti 

*C,i (s) to. C©C, ( s ) <DVcMV4 >. 4. 

*W >. eft^y -Y >. jmH»#©/c*©«*je»*«* . [0 03 1 ] 

f\„ . f,„ . fdn . t-., <i. J = L 2) ±* [»13] 

f , 



»13 



+ f 



d ij r. s + 1 



Ci. j =1. 2) 



(14) 



CCDti*. *C„ (s) ©JB»&co(Ctt-*-&j£SH: 5K [0 03 2 ] 

(3) iCi|31«tc;XO (1 5) 5t«:,fc-oT3}ci£>P>tt£. * 

C, (jco) = [f,,i +a l(1 (co) f dl , ] 

+ j [ctm (co) fm +a 311 (a>) f d ii ] • (15) 
★ [fit 1 4 ] 



tctdL, 
[0033] 



°iij <w> 



1+ (t. <d) 
d lj 

to 



A 1 



ar„ (<u) = v- 

s ij 1+ (r . a.) * 

d lj 

"C&S. COi*. ^T^P I D$Uffll{Cj:4— iSe»M -ft [0 034 ] 
$tff?ij«. -ft [»15] 

P(s)C(s) 



P n (s> P 12 (s) 
P 21 ( B ) P 22 («) 



C n (s) C 12 (s) 

c 21 w c 22 ( 8 ). 



P n (s) C n (s) +P 12 (.) C 21 <s) P u (s) C 12 (s) +P 12 <s) C 22 (s) 
P 21 (s) C H (s) +P 2? (s) C 21 (s) P 21 (s) C 12 (s) +P 22 (s) C 22 (s) 



(IB) 



(9) 
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[0 03 5 ] 



* mi 6] 



PID 



'['.V: 



-pi 



+ CPf.a 



p!. 



11 1 U 11 3 U 



) f 



P 1 a f 

» '11 1 11 

PL*, f. + <PI.«. -PL«, )i 2 1 

hi J 



12 2 21 ■ 2i 



12 l 2l 1? 3 21 



+ J 
+ J 



11 pU II 2d hj 11 3n 11 In d ll. 

12 P21 12 221 '21 12 3 21 12 h\ d 2l . 
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(17) 



L 21 Ua ° L 2lSll 21 2 U i n ^21 l u 21 3 n ' d u J 



|_ 22 



P21 32 2 2i i^i 22 hi 23 hi 



-»- J 
+■ J 



21 pll 21 2 n ijj 21 3^ 21 Ijj d u 

P U* <•< + p !U flt , f . + ( p L a , +P i, a . If , 

22 p21 22 2 21 i 21 22 3 2 ) 22 1 3 1 4^1 . 



(IB) 



L» B (J») 



* r 

-[»!. 
*[*» 



Pl2 11 2j 3 1 12 11 h2 11 3l2 d 12 J 

f „ -P' a, f, + (Pf,«, ~PL«, )^ 1 
P22 12 232 '22 12 1 25 12 3 22 d 22j 

P},f ,*+Pf,*» + < p !,«, + P j , a , if, 

11 pl2 11 2 12 i l2 11 3 12 11 l 12 d n 

<P'a n + P> a, )f j 
12 3 22 12 I32 d 22 _ 



pl f +P' a f 
12 p22 12 2 22 »32 



(39) 



PID 
- 22 ( 



j w) 



['•» 



* i->- p I*«« f, + CPit^, - p i,«. 
pl2 21 2 ]3 1 1 2 21 lj 2 21 3i2 d^j _ 



f „„ -P**, f, + (PL*, -P' o, )f 
p22 22 ] 2 2 l 2 2 22 l 22 23 3 22 



hi] 



+■ j 
+ J 



pi f +pr a f + (P r a + P 1 <r )f 
2J Pl2 21 2 12 l l2 21 3 l2 21 1 12 hi. 

pl f +P r a i + (P f a +P* a )f 
*22 P22 22 2 22 t 32 22°3 22 22 a l 22 ' 1 d 2r 



(30) 



»K*^I/-H£HE&IHI»U ( j co) iP ( j o)) ■ C StoSftS. 
( j co) J, ' (co) , J 2 ' (co) tt5 [0 03 6 ] 

i t Ch^J, ' (co). J,' <a>> ttiXOcfc^tt [&17 3 
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J'i (uO - 



021 e 22 <cj) 

B 2i (w) e 22 (w) 



: pll 
' III 



121 



L d2L J 



C21) 



e j; M - [ 
eji («) - [ 



22 



11 




-pi 
a 


(u) 




pr 
1 11 


do) 


a , (to) 


_pl 
Ml 


(«) 




1 

p ll 


(o>> 


r 

p n 


(CJ) 


a 2ll ( ^ 


r ll 


(6J) 


a (cu) 
111 


+■ P r 
Ml 


(a?) 






C^) 


" P t2 






P l2 




a. (a>) 
*21 


-Pi 

M2 




fit, (w) 
321 


P i 2 


(<o> 


pr 


(w) 




P l 2 






xpr 
*M2 


(U)) 








- p 2 i 


(w) 




p Si 


(u>) 


a lll <a,> 


_pl 
Ml 












<w> 




pi 

K 21 


(aO 


a Hl (a,) 


+.pr 

mi 


(co) 


<r« (co) 
3lL 




(<J> 


-Pi 
r 22 




2 21 


P r 
*22 


Coj) 


a. (w) 
l 21 




(a>> 




P 22 




P 22 




2 21 


Pi 
22 


Ca>) 


a 

l 21 




(w> 


3 2l 
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6i[ Cu) 



Cll) 



P12 
112 
dl2 



p22 

122 
d22 
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C22) 



ejr (to) - [pj^ (to) 
e2i (co) = I p u (w) 
S2r (^^[ P r 2 ^) 



A 



©21 (w) = [p^ «o> 



62J «o> - [P 5l (a,) 



G2r (a,) - [pr, (to) 



■Pi, (a,) a lu M 



•Pl 2 (.o) a 222 (u,) 
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